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m 
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B]^7]^ €i ^O] Wj-Alo] ^/^x\ A]^^ ^ ZLB] ^/^X]^s.^ 

^4 ^^^1^1^ ^^1^1:^011 Cfl^fl o^Ai ^Al^ 7l^^>o^ 

*>M- A|A^e>JL, 7]^^SL^ T^^^^* ^^^*>^ ^ 

£ 5 
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m 

1020030039377 %^ o^^^: 2003/7/12 

til^7l^ ^o] Hj-Alo^ ^/^A] Al>,E^ ^ ^^A] Alj^^^e^ 

{Apparatus and method for communication transmitter-receiver using noncoherent 
pulse position and phase shift keying(PPPSK)} 

S. 1^ ^p^] (Pulse Position Modulaion:PPM)^ ^^s^j-y] ^tt 

£ 2^ «J-^(DPSK)^ ^^^>7l 

£ 3a^ ^ ^1-^ ^IB. PPPSK Al^^ofl tfltb 7ll5f^<?l 

S. 3b^ ^ i4€- "fflJB PPPSK Al^E^ofl r}]^ 7ll2f^<?l 

I£ 5^ ^ ^^<^1 wj= PPPSK Al^iE^o^ ^ ^Alc^loi] cfltb 

£ 7-a- ^ ^^<H1 PPPSK Al^E^o) cf-B ^Alofloil tfltb -S-^iltb 

s -I 

£ 8^ £ 721 ^E] PPPSK Ai^E^o^ ^:2i^-1&I«J-'^oll cfltb J:#i, 

£ 9a ifl^l £ 9d^ wl-^7l>^ ^Aj. ;5]oi ^i^e>7] 

£ lOa^ -g- #i^ofl itl-€- PPPSK Al^^ofl cfl^ 7)1 If l-^S., 
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S. lOb^ ^ ^^<^1 vc]^s, igEl Hjc pppSK ^Ai Al^^Ejofl cfl^ 7B^^<?1 1-^5., 
£ 11^ ^ 4=. i^E] PPPSK ^Irfi^^ofl cfltb 

5. 12^ s. 11^ ^E] PPPSK Ai^^E^o^ i:flt!: J:#:£, H 

£ 13 ^ £ 14^ ^ ^i^oil nl-^ Hjs. PPPSK Al^^u^o^ PPPSK 

510 : ^:a^5>^^^ 530 : PPPSK 

531 : ^/^^^^-^ 533 : DPSK 

550 : PPM ^S-^ 551 : ^^^1^ 

553 : ^]<^^ 570 : -ti^^ 

590 : ^flolti AjjA^H. . ^^w. 

950 : PPSK 42:^ 953 : ^1^^ 
955 : ^^^^ 970 : 

<24> -a- ^1^^ 2:^cfl^(UWB: Ultra-Wideband) -^^ ^^oll^i -f-^^V^ 



46-5 



1020030039377 ^^ o^^y: 2003/7/12 

^ ^/42:«J-^-i- ^>-§-*>^ ^/^<d ^^^^ ^ ^/^^ 

<25> UWB(3.1~10.6GHz)^<Oui|. :y-ol rfl^^ a>^*>^ 

^^1 ^s)-^ sr>i4s >^>-g-«r>^ >a# «JJB(siiigIe band)i4, -^^t!- 7"^^^ ^-^y. 

:^(sub-band)^ M-¥^ ^:B(multi-band)7l- ^^o^ , >«1^<^ S.^ 

<26> o]^ ^o. ^^^^ ol^e>o^, UWB -i-^oilAi^ X2]^ 7]^^ El-<a ^^(time 

slot)* #ofl o^i:^ Ef^y #^011 Al:^7l- ^^fl^l^^l^ 2|-^^>^ ^^1 ^2: 

(Pulse Position Modulaion:PPM)5j)-, <=>]^^}^ ^o] ^2:(Phase 

Shift Keying:PSK) ^o] Al-g-^>jL ^t^. 

<27> i 1^ «o^^(Pulse Position Modulaion:PPM)# ^^^M ^o] 

<28> S. 1(a) £Al^ H>5>]- ^ol, X\s,7} <^}=^ ^<^^ ^ ^1 §>^;?:1 <ifl ttj-ej-Ai Aljg: 

<29> ol<4 ^3. «J-A)(PPM)^, ^^A] 7K1- ^>i4^ X\ 

^ ^yl^ojc]-. ^Cfl^«y Al^o^ ^^]^ ^g|.7| ^SflA^^ C]-^ Al^V ^7l2|-7]- # 
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<30> ^^], UWBSil- ^o] ^^ psec ~ ^ nsec <^]^t}<^ 

<3i> :^^7|. ^c. ^7^^ ^4slol uj-El-i^Tfl ^ ^-f , S. l(b)<Hl lEA]^ wV<4 :^ 

(spike)7> ^nf. ^^1 «J-^(PPM)^ oj-g-^ ^ ^ 

<H1 -B-A> S.^^ ^^<^l5L(spike)^ 37l# 7llAl^>7l 

<32> tb^, -^^ ^2: (Phase Shift Keying :PSK)* <^l-g-*m ^-f , ^Sl- 

^#*>J1. ^^tlr <y:0>tfl7l ^^A^^ JIA]^ ^^^^ 7>^ A]:^ -^71 S|S 

^ ^^tb ^fl^* ^^j*>7l ^tl- s]S.7} ^di7} ^cf. att, Pfl-f A]:^ ^o) 

<33> olsq- ^o], AlJ^o^ o^^^o. ^A]^ ^].^ WJ-A] ^ol] ^cfla^o] 

* ^JIH Sir-a -^i-ifl^^^ ^l-g-^V<^ «1^7l^(Non-corherent) 

^Ai^ §1-^ ^].- «c}-^ (Differential PSK:DPSK)<^1 SJcf. o]^ ^7]>i^ ^ 

^7l (Coherent receiver)*^] wjsfl ^^o^ a^^ ^o.u|.^ ^cfl^o.^ ?V^*>JI 

<=»! -S-<^1t}: ^1-^* 

<34> 2^ ^-^1- ««J-^(DPSK)^ ^^*>7l ^tl: S.<^li^. 
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1020030039377 ' ^^ ^p^]-: 2003/7/12 

£. 2(a)fe ^^md?SK)^S. 4S^>^ ^^-^17]^ 

^3i7]Mr S^ltV ^ojcf. £ 2(b)<Hl lEA]^ ti>i4 ^o] , t = 0 ^S. R(t)« 

^11 R(t+T)sq-^ wlilLs^H ^^1- ^^^4. '^l^i^ll, ^^^V 

^1^21- ^]^y]^ «J-<^(DPSK)^ ^^ol ^^^M-, 

7l^ «j-iiol ^71^ «J-i]oii w]^ ^Aiofl ^ oim^l (required Eb/No)7V ^ 

3dB 71-^ ^^^1^ ^^1^^ 7HJL 9X7] n^o]r]., 

^ ^p^] ^o] «J-^(PPPSK)2] ^/^Ai Ai^E^ ^ ^/^-tl ^Oji^-le:] 

^71 ^^^s^>7] ^t!: ^ ^^^-^l «l-^7l-6] ;5lol ^2: «J- 

^(PPPSK)5^ ^Ai Al^e^o.^ ^^cIlolEi* ^3^^t}^ ?^^a;^a^^; ^^a^^ >^7i ^^^c] 

7]3,^<^ ^^1- >^S>^^*>J1, cfl^o^ ^A] ^5|-^ol] tfl^*>^ ^fl^m* 
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1020030039377 ^^ o^^}-. 2003/7/12 

<39> ^7] ^S^fe. ^71 ^:ai:-llolE-11. ^^^M. n<=>]B\9]. Al:^^i i:-llo]t|S. ^^^}^ 

^/^^^^-^; ^7] c^lojEloil 7]^^}<^ ^7] ^flojy. ^^oj^ ^^^^ ^^^^]-^ 

^-^ ^2:^; ^ Al^^i cflolBlofl 7l^§H i^Dolti. ^^.o;) Al:^-^^!^ 

<4o> ^7] ^s^^, ^o:|£ ^Vi4 o]^o^ ;^l<a7l« 7>^1^ ^1^^; ^ ^7l a^oli 

*>q- ol>y-o^ xlo^7l ^ >^7l A]:?>;^^ cfl<:)lE^<:Hl 7]^^>o<^ in ^Vufo] ^l<g7l# -^in^V 

<4i> H}^^^>7fl^, ntilH^ ^7] ^^ticllolE^^, mtilH^ t-flojE^i^, ^ h] 

^7] Al^^ja c-flolE^S ol^ol:5lt:f, 
<42> tt^, ^ ^vt^o]] u]:^7i^ o^^) ^o] ^3, «J-ai (pppsK)^! X\ 

^S^i^}^, ^5^^ Cfl^o^ ^A] ^5^^o)l tfl-§-^>^ ^fl^^lti.* >^7l :t^<Hl 

^o^ ^o]w iL^3^>^ ^^i-^S t!-^. 

<43> ^1-71 ^S^^l^, ^7l ^ic-flolEli. c■^l<^lEi5^^- Aj^V;^^ c-ilolE]^ ^el^V 

^ ^t^^l; ^7] cflolE-lofl 7l^*H ^7] ^flo]«. :f>,o^ ^^^^ 

^^^/^l; ^ ^7] Aj^^i CflolE^oll 7l^^H ^^71 ^ojti. :f >^;0^ ^l^^^lt ^^*> 
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^flcla. jg^c^ ^l^^^l* ^^*>^ SL^^x^. 
^ ^^<^ y3]^7]^ ^o] ^3, «j-^(pppsK)^ ^1^^^^. 

JL^3|- A^^^ ol-g-srH ^^^^S] JI^4 ^^^^ ^iflAl7]^ Jl^ 

<^1^J-^ 7l$Ai^§ ^5^^*>^, ^7] 7]^^s.s]- ^7] ^^^^m 4^^; ^ ^ 

^ ^o]s. sr>i4 oi^V5^ ;^1^7l» 7M^ ^1^-^; ^ ^^^^Sf ^7] ^o]s. 

tili2^1-c^ >^7l ^^Ai^o^ -^H^^gi ^7l cfl^^lEisq- 

^c)-7] eflolE^^ o]-g-^].o^ ^7] ^AlAlJ:o11 Cfl-g-^}^ .^71 ^^C-flojE-l^ 
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<48> t!:^, ^ ^^o\] ttj-s. x3]^7]^ ^^1 ^<^1 «J-<!^(PPPSK)S1 ^A] A] 

^5*1-^ ^^^1; ^^^^ ^l-g-^H ^^^^S] J1^S\. A^^^ >y.iflAl7'l^ cl- 

JL^S^ A^^o] .^7] ^AlAl^ofl cfltfl ^Al^ ol^Alj^ofl 7l^§>o^ ^o] 

<49> ^7l 42:^^1^. ^7l ol^Al^ol] 7)^151-0^ ^<^£ *>l4 oj^o^ 7]^AlJ:§ a^a^ 

<50> ^7l ^^^^m. ^7] 71§A1^# ^7l ^Al^^o^ X\:^^^9\. ^^*V 

7l^^^^ 7]^^}<^ ^V7l ^^AlAlJ^o^ ^l^^je. tflojEi^ ^^^>J1, ^7l 

^m^^lS^- -^^t!: ^7] 7l§Al^o^ o^>^4 >^7l ^AlAlJio:) o;).^^ 
^ ^71 ^^^^51 no]B]^ ^7l Al:^^:a cflolElfi]- ^y] 

<51> o]Aj-j!|. ^o], ^ ^x^6\] 4^ Wl:g-7]A1 o^^l o|^i. ^o] ttj-A]o^ ^/^-tl 
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<53> £ 3a ^ £ 3b^ ^ ^^<^1 vc^^ ^^1 ^o] (o] 

<54> i Safe >8# PPPSK ^l:i^^(100)<Hl cflt!: 7m^9l M:^S.o]^^ , s. 3bfe 

^E] PPPSK ^]^^^(300)^] tfl^V 711 Ir^Holcl-. oI^HIa]^ £ 3b<Hl £ 
^El PPPSK ^1^^J(300)^ i^Ss:>ol, ^ ^^fil PPPSK ^l^^J^ ^ 

<55> igE^ PPPSK ^1^^^(300)^, ^:e.>S^^^(310), H511^;«1H^(330), PPPSK 

^^-^(350). no]^ ^5^^-?-(370), ^ y^j^-a^-^-csgo)* ^^^4. 

<56> ^i^5>^^-^(310)fe ^it-HojBl^ ^5>^^tbi^. 

<57> H5ll<a^H:^(330)fe ^^^^^ ^&xi\]o]B\^ S5li<y c]-^^ ^^5l*}7l ^^ PPPSK ^ 

S^(350) ^ Ai^«.(39o)» >^1<Ht!:i=l-. 
<58> PPPSK ^2:-f-(350)fe ^:a.cll<^lEll- c^l <5l <2l- cflolBlS. 

^2l*>Jl, ^^1-^:^. CljclE^Sl. Al^Pg^ tflolE-loll 7l^€rH ^-S-CllolElo^ ^ 

<59> ^flo]a >^5A^:a.(39o)^ PPPSK ^2:^(350)<^lAi ^ a]:^ ^^lojl cfl 

-§-*l-fe -^^^^tbi^f. ^S^^^ €^<^1 Ai«. ^5^^<H1 tfl-g- 

^Vfe ^|olW-7> ^flolti. i4e}-A-l, ^^^i:-llolBl7l- ^ 

^l^^lw- €:^i7> ^1^^ Alti. wj:^^ :f-Bfl ;?i^4gi:l-. 

<60> 3aoi] i^Al^ «J:e. PPPSK '^I^^^(IOO)^ ^^1^1 tfl^# £ 

^ A>^srl-a^, A]w «B^^ ^ej^l-^ «Bc ^^«-(370)7> ^Tll ^cf. 
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<6i> £ 40^ (a) vflxl (c)^, PPPSK ^S-^(350)<H1 cfltb cf'^ft!: S^ltb 

^ojcf. i£ 4(a)oil tifsq- ^o], PPPSK ^s«-(350)^ ^/»^ ^^#^(351) , DPSK 

^^^(353), ^ PPM €2:^(357)# 7l-^lJl o^x^. 

<62> ^/t§^^^^(351)fe nWlB(bit)Sl ^a.oll<^lBl» m wlH^ ^>S-^:aL c-flo] 

Bi^ Al^V^je. c-l]olE-1^ ('^7lAi, n^, n = m+ « o] ^^^^s^i^, n. 

<63> DPSK ^2:^(335)^ ^&^o]B\ ^ m ^]^^ ^^^S. t^]c>]B\6]] 7l^^H 

^^c-iJolEloll cfltl- ^^tbc^-. 
<64> PPM ^s«-(337)^ «.e^^ ^jacilojEi ^ £ tajH^ c-flolEioll 7l^*H ^ 

<65> olsf -^^*>^ PPPSK €3:-^(350)^ £ 421 (a) iflx] (c)oll S^l^g ia><2|- :^ol 

^'a^^l-Tfl ^-^^^ ^ Si-^c^. l4€- PPPSK ^2:^2}.^ ^^^m. 

<66> 5^ ^ ^x^o\] 14=. T||E| PPPSK A]>^ejoil cfl^ Ir^S.'^li^, 

:£ 6^ «J= PPPSK ^l^i^js^ w^igoj] i:fl^ ^#£011:]-. ol^l-oflA^^ 

S 5 ^ 3£ 6^ ^^^H PPPSK Al^E^^ S. 9a tfl 

^1 £ 9d<^l S.^]^ Binary DPSK "^^^^^ Binary PPM iJ-A^o] a^-g-^ pppsK "J-^b^^ -^l^Al 
1-^. c]-^;^! DPSK rfc]-;^] ppjj wj-^ o.^ ^ ^<?^^>cf. 

<67> £ 9a^ ^:aciiolEi<4. nofl cfl^*>^ ^floijd ^ >.l:?>^^ls. q-Ei-^a 

n<^]B\7} S\V^, IWIB^ ^l^^i t-]lolEl7V ^Cf. 
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<68> ^:a.ciio]Ei7}- -00'^ ^4-(0)<Hl^ s.^]^ «>i^- :^<^l, ciioiE-1 'o'^ii 

tH-§-^H 0°^S ^^5]B^, A]:^^^ dlolBl -O'oil cfl-g-^>o^ ^^lo] 

<69> >ga.tflolEi7l- '11'^ ^-f((2))<^l^ :£Al^ ti><2]- :^ol, c^lolEi^ 'I'ofl cfl 

-S-^V^ ^flolH. ^^o^ o^^V^ 180° A]:^^^ tilolE-l^ 'I'ofl cfl^e>oi ^o] 
w Al^^^l^ t = Tp ^^^tq-. 

<70> o]^s!\, ^o. pppsK Hj-Aiol ^-g-^a «a ^Aloflo^ Al>,E^(500)fi] ^J:^Bl3l-;g^ 

<7i> ^ii^5^^-^(510)^ ^^^>:[i;^> ^^-a.c-l]olE^ '01'» >^5^^^ti|-(S611). 
<72> ^Jic-llojEl '01'^ PPPSK ^S^(530)<^1 SJ^^i^f. 

<73> 2l/t§ 1^:^:^(531)^ ^:a.i:-ilolEll. ^^^M. no]^Si\. aI:^-^:^. z^]o]^s. 

i=f(S613). ^iLc^lolEi '01'^ ^^^H ^o]B\ '0' sj., Al;^^^ ^o]i^ 'l'^ 
^e^^cf. ^^^M. ^o]B\ 'O'SV A]:^>^:a. no]B\ '1'^ y^z\- dpSK ^^(533) 

i4 PPM ^S-^(550)<H1 

<74> DPSK ^S^(533)^ cflolE] '0'<^1 7l^*>o<^ ^o]w o°AS. 

^^^4(S615). 

<75> PPM ^^a.(55o)^ ^1:^.(551)^ ^1^«.(553)^ ^^^cf. 

<76> A]^^:yL ^o]B.]7} 'I'ol ^^5)1^, i^^l«.(551)^ ^l<g^(553)S. i^^l^H ^ 

^^l^(Tp) ^l<?lAl7^ A]^^^ e|lo]E^7> 'O'o] i^^iw.(55i)^ 4^:11 
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o]a. A^^^-^(570)^S ^^^Itl:^^. , PPM ^2:Jf (550)<Hl ^l^^JS. ^o] 

<77> o]Q^ o.^ PPM €21^(550)^ ^I^^JS. c-IIoIe-1 'l-ofl 7l^^l-cr^ ^floly. ^ 

^1^ t = Tp ^^t}:i=l-(S615). 

<78> £ 9b^ PPM Xt)-e|-Ai, ^^CijolEloj u]^c.)] cfl-g-^V^ ^>,o^ ^^IS ^ 

£014. ^^1, 2^711 PPM ^-f'^l^ ^^]o\] ttl-el-Ai iti] 

HS] DllolEl-1- M-El-^Cf. ^, t = 0 cflolEife ■O-'^lJI. t = Tp t^]o]B]^ T 

<79> ^o. Hj-A^o.^^ 4cj^] PPM aj-^o^ ;g-foil^, 2wlHol cflojBll- M-B^-Hflcf. rcl-el-A], 
PPM ^S-^7> 4^^1 PPM ^-g-^m ^-f^ 0. Tp, 2Tp, 3Tp ^ 

2^1 H c-HojE^olul, >,o^^iw.^ cilolE-joil 7l^*>o<^ ^l^-^Efl* 

<80> o]sf ^o]^ pppsK ^S^(530)<^l^i ^^^^ ^^1- ^ ^l^^^l^ ^-H^ltL 

<8i> i^sl-^i, ^-11^1 ^5^d-¥-(570)<^l^i^ -^l^^v ^ ^^A^^]. 

^. -a^^ tfl-§-^>^ ^-llolw^ ^^o)] s|^2l o. 

S. ^il- #^^i:KS617). 

<82> £ 9c^ ^1^><^^^ no]w ^t^ofl cfl^v <^<^i^ ^x\^ t^A]^ ijiflolu. ^ 

^l^V'^g^'^'ll^^^ ^3).^<^^oflA-lo] 3.7]7} Gaussian 2-<y=^ 
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^jLojcf. A] ^4 Gaussian ^-ll<^lw. ^^1- c)-^^ ==r^^^ 

<83> 2 , 

[^^Ai 1] W = exp[->/Jexp[-((o-(oJ /2e ] (1) 

<84> 

AO=exp[/(o,(/-g]-^exp[-£'(/-g'/2] (2) 

<85> ^^^9] (1)^4 (2)*j-<^lAi ^ ^fl^^lW. ^^i7> A>-g-^>^ ^co^ 

?1:<^1 tfl^ ^l<5^>««l^<^lc]-. Gaussion £"^=^1 -at^H-Cenvelope)^ *a^*>7ll ^*>^ 
3)- ^i^^o^ ^^tb *^^<^1 ^^^IS^Bl 371^1 y^^s. 9in 

^^^SLS. ^1^, '^^oilAi^ ^;^11^>711 ^cf. no]w ^^o^ Al:^jzf 

^3)-^ ^^31^ Sl-e^-PlE-lolcf. ^olti. X\:7}j!\. ^jxj-^ 

<86> T£ 9coi] wffif ^o]^ 700 MHz^ ^:e. ^E) «c}-^^ 

^-f, ^>M-^ Gaussion S.«y=^ ^floja. o^: 3.1 nsec^ lOdB >«>1^ ^Tll ^r^-. 

"^sl-^i, ^>^-^ ^^^7} Ef<y 2.5 nsec^ ^^*>7ll ^gcf. 

<87> £ 9d^ PPM ^-g-tb 4E]-«a ^olcf. w> 

^ ^ ^^"^l 14^^ *>M-^ ^fl^^ja. ^ A]^ ^^loj] ;^o:i:£ 2 

HlH ol>^o^ cIl^lE^* ^flolti ^i^Vofl 70 nsec^l A]:^V(Guard time) 
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<88> £ 7^ ^ 4^- pppSK Al^E^oj ^Al<^loil cfl^ 

£ 8^ ^^1<^1^ BflJB PPPSK Al^E^oii Ai^^^el«^i^oil cfl^ 

2.o]4. ol§]-oilA^^ 5. go]] 5.A]^ PPPSK Al>iE^o:| ^s^j-i^oll 7l3:*H i^f-E- -^^1 

oflo^ ^E] PPPSK -^^^ 

<89> ;g^^5A^H.(7io)^ xi^^V c-)lo]B]^ ^5^^tbi^(S811). ^i^i^ ^&n<^]^^^ 

2|/tSl^^-¥-(720)<Hl S.^^}^ ^^^i^ sf-*> 

^ ^l^V^Ji cflolB^S. ^eltF^^(S813). 
<90> cIl^lEl^ DPSK ^^-^(730)ofl ^a^^H, DPSK ^3:-f-(730)^ 

tfloiE-ioii 7i^s:H ^^-^l ^^i-^ ^^^t!:cf(S8i5). 

<9i> ^-^1-^^^ ^§^^^(770)^] ;^1^5]T^, ^l^lti ^5^^^(770) 

ojti. ^5^^t]:nf(S817). 

<92> o]:^, PPM ^s«.(79o)cflA-l^ og^^ ^^^^^^ ^o]^^<^] 7l^^H ^^1-<=>1 

^^c!^ ^^1^ ^^^Til-(S819). 

<93> tt|.e]-A^, PPM ^^^(790)ollAi ^floly. ^^ic-flolElofl nfl-§-*>^ 

<94> c,l>a-3ij- ^o] DPSK PPM «J->^o] ^-^^ PPPSK yj-Aic^l ^^^521- Al^oj^js. 

<95> ol^HlA-^^ ^ ^^<:^1 14 s. PPPSK ^Al Aj-^iE^oll cflsflA^ ^^tb^". 
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S. 10a ^ S. lOb^ ^ ^i^<^l t4€- PPPSK a1^^^<^1 cfltb ^^S., S. lOafe 
PPPSK ^l^i^d(200)<^l cHtV 7fl2^^<?l l:S.;£olo^, ;£ lOb^ ^E] 

PPPSK ^l:±i^^(800)«^l tflt!" 7ll^^<?l l-^Solrf. ol^>6)]A-l^ £ loboj) iea]^ ^e) 
PPPSK ^-tl Al:f^t^(800)^ i^iL^H. ^ ^^<^] ttj-^ PPPSK ^-tl 7fl^^ 

<97> TgEl ^^B. PPPSK ^1^^^^, ^I^H^CSIO), ^^^(820), ^flola. 

^5^^^(830), ^ifl-^(840), PPPSK ^^^(850), ^ ^^^(870)» 7Mjl SZ^^. 
<98> ^E^joj ;^]o:|H.(8io)^ ^^S)^ Al^o^ ^jy^^ «.(820)<H1 ^^l^tb 

<99> A1^«.(820)^ H^l^ ^1«>1^(810)S.^E-1 ^1^^ S2^]o] ^^oll 7l^^>0^ ^ 

A^a. ^:e.1- 'Jd^tl-i^l-. 

<ioo> ^o]M. A^A^«.(830)^ ^^s]^ ^lo]ti. ^>iO^ A-lH Bjjccfl «11^^V^ ^ 

<101> >^V^H.(840)^ AJA^^ jl^Bl- A^^oiJ- ^Al^ ijtfloly. ^^>cx^, Jf-ui). ^ 

bKLow Pass Filter)!- ^-11<^1W- ^^i^ 31^4 ^^^^ -^^^'^l^i^. tcj-e}- 

^>ifl-¥-(840)o11^i ^Jl^ ^ ?^loly ^>,o:) 

<102> PPPSK 4s«.(850)^ ^ifl-f-(840)oflA^ ^o]^ DPSK 42: ^ PPM 

<103> ;g^ja.(870)^ PPPSK ^:£<^1 7l^^H €2fl^ ^^i:-]]<^lE^* ^^tlrCf. 
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<104> 3£ no. ^ ^vt^oi] ^H] pppSK Al^E^ofl cfltl: Ir^^oli^, 

£ 12^ PPPSK Al^e^o) Ai^^B:]w^Vigoil cfl^ :&#£oli4. 

<105> ol^>oi]Ai^ £ 11 ^ J£ 12^ Binary DPSK Binary PPM «J-^<^1 ^ 

'SB] PPPSK <^1S.A^. H ^>^-fl*]-7fl ^^tbcf. # 

^. ^^^1 DPSK cf^;^] PPM o.^ ^ o;^^^ ^^^^j-^. 

<106> ^ejjcy ;^]oj w-(9io)^a-E-l ^^^Ife H5ll<a2l ^^1- ^^^(920)<^1 

^l^^i=f. >a^«-(920)^ Hefl'a ^l<^^(910)S.^Ei Hell^ 7]^^} 

(S911). 

<107> .^^w.(94o)^ ^JA^^ j7^4 ^j^il- ^A]^ ^o]w ^§H, Jf-uif ^ 

BiCLow Pass Filter)-!- ^^^^It^^ ^-ll'^lw. ^^^1^4 

(S913). 

<108> ji^^ A^^o] ^^«.o^ PPPSK 42:^(950)<>11 "a^^cf 

<109> PPPSK 4s«-(950)^ a^«-o] ^^loja ^^^}^ ^^7] (951)5i)-, 7]^ 

Alj:^ ^^A^^].- ^]o^Y(953), -S^ll 7l^Ai^^ ^^^5r>^ ^^^^(955)# 7} 
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<iio> ^io^«.(953)^ ^11^ ;^12 ^ m^]'^7]^ ^k^^. ^1 1^1 -^l 7] (953-1)^ T-Tp, ^]2^] 
<a 71(953-2)^ T, ^13^1 ^7] (953-3)^ T+Tp <^7]^^ , 

^7] S2ii*a^<^i. Tp^ Bi-<a ^^<a) 

<iii> ^^j«.(955)^ ^11, >^l2,^l3^1«i7l(953-l. 953-2, 953-3)<^lAi ^§^^5)^ 7l^Ai3:o)i tfl 

^■8}c^ ^711 ^AiAi^sf z^-z]- ^>^^^>7l ^tb ^U. >^12. ^ ^I3^>^^7l 

(955-1,955-2,955-3)^ ^^t^. 
<ii2> ^11,^12,^13^^^71(955-1,955-2,955-3)^ ^U, >ll2. ;«ll3:^l '=^71 

(953-1, 953-2, 953-3)oil^i ^g^i^ 7]^^s.^s\- zl-^l- t!:^(S915) . 

<ii3> <^7l^^^, Binary DPSK Binary PPM 1j-<J^ol 2^-g-^c,fl tc|-e}- 37]]^ ^1^7]sq- 

^^^7l-I- ^Ai4, cf^^^lsl DPSK «J-^3J. Binary PPM ^^^o] t^^ 

<ii4> ^^-^(970)^ ^^^■^(995)<H1 7l^Ai^5>]. ^AiAij:sq.o^ ^^J^3T)-oil rcj-e^- 

^eflo^ cl]oiEil- ^^11:4(8917). 

,<ii5> ^^-tlS7> PPPSK 4S-^(950)<^l^i ^SS)^ £ 13 ^ 

£ 141- ^S3:>oi ^^1^1-711 ^^t!:Cl-. 
<116> £ o^^o] 0°o]jL, X\^o] t = 0 o)l ^^1^>^ ^llolti. ^^^^ y}^]^ ^^^SL 

R(t)<^l cH^flA-l ^l<a^(953)<HlAi ^5A^s|^ 7l^Ai^4 ^Alt!- ^ol4. 
<ii7> ^ll^l<?^7l(953-l)^ £. 13(a)<Hl «1-^ ^^l , ^-^1^15: R(t)7l- t - Tp 

^1<^^ ^ll7l§Ai^^ #^*H, olofl o^sfl ^li7l§Ai:^^ ^1^ t = T - Tp oil ^-ll<^m 
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<118> >«112^1 ^71(953-2)^ £ 13(b)«^l wj-sq. :^o] , =^^1^]^ R(t)7> T ^1<=1^ 

^l27l$^Sl- ojofl o^sfl :^]27]^^^^ Al:7l. t = T oj] ^^jola. :t^7l- ^^1^ 

^. 

<119> ;^13^1<?1 71(953-3)^ I£ 13(c)ofl £^1^ wj-iJl. :^ol , ^^a]^ R(t)7> T + Tp ^# 

^l37l$>aJ:«- #^*>i^, o]o\] ^1371 ^Ai^^ Al:<i t = T + Tp oil no]w 

<i2o> olsq. :y-oi AjA^^ ^11,;«112,;^1371§A1^^ «.(955)oi] ^^^r^-. 

<121> ^ll.;^l2,>ll3^^^7l(955-l)(955-2)(955-3)<^l 'iJ^S)^ ^1 1, ^1 2, 371^^1^^ 

^71] ^^^^ R(t+T)al- ^^^^cf. 

<122> ^;^:^(97o)^ »ll,>^l2.;^l3^^^7l(955-l)(955-2)(955-3)^ ^^^^2)-<=Hl ^sf^i ^efl 

<123> ^;^|) <a^s)^ R(t+T)7>, £ 149] (a) tfl^l (d)<^l H>s>|- 

# z^-z^ c^]S. ^^^(970)ofl/.i ^Eflal ^:ai:-llolE-l# ^^^^ffe 3z}.^^ ^^thrf. 

<124> £ i4o^ (a)oi] t£Al^ H>i4 ;^ol, ^AiAi^ Ri(t+T)7> 0°, t = T 

<H1 ^^M^ ^o]^ ^^^91 ^-f^ ^l2;^1^7l (955-2) ^^A^^ ^]27]^^^iS. 13(b)) 

<125> olo]] 5]^, ^^^Y(970)fe ^^1] Al:<i;^i c-llo]Eil- 'Q'o^S. ^^^W. 

Ri(t+T)i4 /^1271§A1^(£ 3(b))^ ^^ol -§-<a*l-5.S, ^^^-^ja 
t-llolE^-l- 'O'o.^ ^^tlrcf. n^-el-^i, ^^-^(970)<Hl^i Ri(t+T)<^l tJi\^X] 

^^^^o]B\ '00' -^S. ^-^tlrtf. 
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<126> s. 14^ (b)^l £^1^ v}9\. ^o], ^7)1 R2(t+T)7> 180°, Al;7]- t = T 

^1 ^^1^>^ n<=>]^ ^^91 ^-f ^A], ^l2^1^7l(955-2)<>flAi ;^l27l$^Jl(£ 
I3(b))sil- Ai^>^^i7V ^<at!- 1- ^ SZcf. 

<i27> ojofl o^^^ ^^-^-(970)^ ^^^Jis] Al^^ja. tfloiBl^ '0' O-S. ^i^tb^. 
t}-^. €^11 ^^^J: R2(t+T)sq- ;^l27l^^^(£ 3(b))2l ^^o] a^s. t^^BS., 
^ c-l]o]Bll- '1- ^^tbcf. ^^^^(970)<^1^-1 ^^A]^ R2(t+T)<=H1 i^^ll 

<128> s. 14^ (c)<^l £.^1^ w>sq- ^o], ^^^^ R3(t+T)7> 0°, A]:^ t = T + 

Tp ^^l^m n<^]^ ^13^1 "^7] (955-3) -^l^i ^5^^^ ^l37l^Al^(i 

13(c))5!l- Al^V^^l7} 1- =^ 9X^. 

<129> oloj] o^gfl, ^^^(970)^ ^^^Jlfil a1^>§:b. c-flolBil- 'l'o.5. ^^tt^. 

tl:^. ^^1] ^-tl^J: RsCt+T)^ 371^^1 J: (5. 3(c))^ ^^o] ^<^^>s.s.. -^I^^i 
no]^Mr 'O'^S. ^i^t]:^. n:l-e1-A^, ^^^(970)<=>ll ^^Ia]^ R3(t+T)<='ll cfl^flx^ 

<130> :£ 140] (d)oll wVsq. ^O], :^;^)) ^AlAlJ: R4(t+T)7> 180°. Al:?> t = T 

+ Tp ofl ^A], ^13^1<?171(955-3)<H1A-1 a^a^^ ;^1371^a1^( 

<i3i> ol^il S^Sfl, ^:^-^(970)^ ^7fl ^AlAi:^o^ Al^;g^ ^^]^]B\^ 'I'^S. ^^tbi^. 

tb^, ^^11 =7^^<^J: R4(t+T)i4 >f1l37]^A]j:(£ 3(c))^ ^^ol A^s. x:]-^S.S., 
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^ cll<^lEi«- 'V^S. ^^W. n^^A^, ^^^(970M^^ ^7fl ^AiAi^ R4(t+T)oll cfl*]] 

<132> olfif :y-ol, ^l<a:f-(953)<HlAi a^^^^^ 7l§Alj:ojl 7]^^H ^^11 ^-il-tlJl* ^^^^> 

^. ^^^(970)«^lA-l^ ^^j^a ^ozfofl 7l^«:]-C^ ^2fl^ ^iC^lolBlS 

[^^^^ Ml 

<i34> pppsK ^flola Al;^^ja.l- ^Ajofl oi^^o.^^^ 7]^^ 

*>i4^ ^iil- ol-g-^l-^ «j-<b^oil tilsll ig. alH^(bits/symbol)» ^7}X\^]^ 

^ ^ SJ^ 7>^ OLS>«) rf^ ^S.(multi-path)<^ #^ 4^ Si^^-. 

<135> ^/^^ AjiE^o^ ^^7V ^cfsij:^!!:^, 

<136> oj.^ ^7fl -^1^^ -^l^^l- ^^^91 <^l-§-^H Wl-^71 

^A^Til ^4. at!:. cl-^ ^ssi :?v>g^ #<yoii u^^^:^ ==^>tl#2^ 

<137> ^^l^fl^ ^2.^ ^dilAl^Cf. 

^^^] ^^^cf. ^^^^ ifl7l ^o. ^:i|oiw A>-g-^> 
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^ ^^]<^M ^^'g^^HlA^ ^^^^ ^ ^^9] 
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11 

^^T^^l cfl-S-^>^ ^■ll'^lti.l- ^7] ^o] ^flojy. ^5^^*>^ ^-lloj^.^^; 

i^*]-^ ^^^s. ^^1 ^^1- ^o] «j-A^o^ ^ 

2] 

^7] ^:ac-iloiBl# ^^^^ c^loiE-ls. ^e^*!-^ ^/^^^«:^; 

^7l til Biol] 7l^3rH ^71 ^lo]ti. ^^o^ o^.^ ^3. 

^7l Aj^^ja. t-llo]Blo11 7] ^■8}'^ ^7] no]W_ ^^o^ ^]:^^^]^ ^^^>^ ^^1 

i^*>^ ^^lAS- al^7l^ ^^^^ ^ 

3] 

^71 ^S^^. 
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^7] ^0]S. 5>M. ol^Vo^ ;^1^7l ^ ^y] ^]lt^^ CflolE-joll yj^^H ^VH" 
^ ^^^S. ^O] «j-A^o^ ^A] 

raWlB^I ^7] ^^^i cll<^lBl5!l-, cflolE^^ oj^o]^!^ ^ 

^1 ^<5l ^1^^^. 

5] 

^4] ^5|-^<H1 cfl-§-^|-^ ^lloltil. >a-7l :t>.o)l ^o^ ^o]^ ^g^^^:}^ ^^^l;!" 

^^>^ ^^1-2.5. *>fe Wl^7]>^ ^^1- :5io] Ajxheflo] 
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6] 

^7] ^^^o]i£.]^ t-iiomiq- x\:^^^ n<^]B\s. ^^1; 

^7] n<^]^^<=>\] 7]^^}c^ ^7] ^loly ^>^o^ ^>3-o. ^2: 

^7] Al^^ja. cflolE^oil 7l^i5]-c:>i ^7] ^o]B ^^o^ Al:^^^]!- ;i;g^>^ ^^1^ 

7] 

^7] ^^l^S^^l^. 

^c>l:£ ^l-M- o]^^ ^l^^Efl ^ ^l^a-^i 7i^*H *>M-^ ^1 

^ 5L^*>^ ^^-^s ^]^7]^ ^^1 ^>s- ^<^1 iJ-iis] ^ 
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mWlB^ ^7] ^'^^^ t-llolEiSi]-, >S-7l Al:?>^^ dlolE-]^ ol=.ol^l^ ^ 

<^7lAi, n = m + ^ n.ra, « ^ ^><a^^ ^^.^S. wl^7l<i=] ^ 

^1 ^o] €S ^l^^^sl Aiji^e^w^i^, 

[^^^J- 91 

^7] ^^x^{]o]^]m ^^^M. n^]^^ ^o]B\s. ^^t}^ ^7^]; 

C-llolB]o^l 7l^*l-c^ ^7] <?flo]W. ^^o^ ^^*>^ ^^1 

^71 ^o]B\<=^] 7i^8H ^7] $11 o] a. ^^^m ^^1- 

3r>^ «1^7l'i] -^l^] ^<^1 fj-^^ 

[^T^^ 10] 

^d-71 ^-M-C-flolBll- cfl^^lB^Sil- A]:^;^^ c^lolE-jS ^s]s:>fe ; ^ 

A]^^^ti C^lojE^oll 7l^^H ^H^lS. ^]^^^], ^ ^>7l ^-y-^i 

cflojE^ofl 7i^§>o^ ^V7i ^floiti. jg^o^ ^7^];m S.^^}^ ^^1^ 
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111 

^71 ^:a.c-flolE-ll- ^^^^ t-fl^lB^^q- ^l^^^i cflolE-lS. ^^^}^ 
3}/tg^^jg-«.; 

^-^^^ tflolB^oll 7l^^H ^^-71 ^iC-flolEloll cfl-i-Bl-^ ^ 
^7] C-llolE-lo]! 7l^s:H ^o]^ ^^o] A]^^^]^ ^^^^ ^^1 

^2:^;* 3£^*>^ ^^1-^^ wl¥7l^ ;5lol aj-Alo) ^ 

12] 

^c>i£ ^>i4 o]^o^ ;^1^7li- 7M^ ^10^^; ^ 

^7] ^<:>]S. o]^o] ^]o^7] ^ .^71 c-i]olE]6)l 7l^*M 

^ «1^7l>^ ^o] ^2: «c}-^Sl Al^E^, 
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[^^•^ 131 

m^]B.^ ^7] ^^^^ ^^]^]^, i^]^^ ^7] c-llolE-]^ ol^o^^l^ ^ 

^^7]^^, n = m + n.m, H ^ ^^.^^ al^^l^ ^ 

^1 ^<^1 ^2: ^1^1 ^5. 
14] 

^1-71 i c-11 o] Ei 1- ^ :a c^l o] E-1 ^ A] ^ c-fl o] e] S ^e) CjTfl ; 

tllc^lEioll 7]s,t}<^ ^y] :^:^t^]o]B\o]] cfl-§-s^}^ ^Si^^S^ 

^7] tflolElol] 7]^^c^ ^7] ^o]^ ^^c^ ^l^^^ll- ^^^>^ 

3E.^*>^ tilf^7l^ ^o] Hj-^o;) 

15] 

^71 ^^mS^^l^, 
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^<^S. oj^T-o^ ^l<=^>^Bfl ^ ^7] no]^6\] 7]^^c^ o]2=^ t}yJ{-^ 7] 

^ 5£^*>^ ^^-^^ *m Wl^7l^ ^>S- ^o] Hj-^o^ ^ 
16] 

n tilB^ ^7l 

m^]^^ cflolEl^, ^wlSSl >a-7l i3ll<^lBl^ oj^o^^c]^ ^ 

<^7]Al , n = m + Ho]^, n,m, Z ^ ^I'^n'^l ^^^^ wj-^yl^ ^ 

^1 €S Al>,Ejo^ 

[^^IJ- 17] 

^3^^€ Jl^S). A^^^ ol-g-^>o^ ^^^^S^ al^Sj. A^^^ ^ifl^; 
^^2)- A^^o] >^ifl^ ^y] ^^^J1<>1] tfl«il 9J:A-1 ol^^Jlofl 7]3l^}c^ ^ 
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[^^^J- 18] 

[^^^J- 191 

71^^:^^ ^1^^^1<H1 7l^^>c^ >a-7l ^^^J:^ '^^l^^.a. c-I1<^1e-11- ^^*>ji. 

HliiL^H ^^-71 ^^^^^ ^^l-^jy. no]B\^ 
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^7] A]^V;^:a C11<^1E1^ ^7] ^^^^ CllolE-l# ol-g-^l-o^ ^y] ^Al-tlJlofl cfl-g-^> 
^ ^7] ^iC-llolE]* 4€^>^ ^^1-^^ Wl^7l>^ 

[^^^ 20] 

JL^^ ^^^^] ^7] ^AlAl:5:o|l cfl^ oj-A^ ^Al^ ol^Al^ofl 7]^t}c^ ^ 

i^^>^ ^^^S ai:g-7]^ ^^1 €<^1 ^-tl A] 

^^^^ Aiji^^el^J-^^. 
21] 
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l^^^J- 221 

7l^^H n^^^^^ ^l^^^tl ^^*>J1. 

>^o. HlJ57^].<i^ .^7] ^^^S^ ■^I'S-^ja. C-HojEl^ 

^7] t11<^lBli4 ^7] ^^^^ ^o]B\Mr <^1-g-*H ^AlA]J:ofl cfl-§-§> 

^ ^7] ^iL^^]B\^ ^^-^S ^Vfe Wl^7l^ ^^1 ^o] ^2: 
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1020030039377 



#^ 2003/7/12 



[S. 3al 
100 



110 



150 

L_ 

PPPSK 



130 



170 



3b] 
300 



310 



350 

_J 

PPPSK 



390 



?II0|M 



330 



sells JiicH^ 





370 
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is. 4] 
(a) 



351 



353 



357 













1 






OPSK 




PPM 


1 






1 



J 



(b) 



351' 



357' 



T 
353' 













1 
1 






PPM 




DPSK 
92E^ 


1 






1 



(c) 



351" 



DPSK 



357" 



h-350" 



PPM 

■~T- 

357" 
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is. 5] 



530 

\ 

; 



510 

} 


i 531 


1 




533 




01 1 






DPSK 




0 






551 



550-—! 



553 



I 1 



590 



570 



540 



[:£ 6] 



S611- 



S613- 



S615- 



S617- 







SSQIOIEiM 1 






SMQIOIEIM ?I^§M EIIOIEfSf 

Al^^§s CHI 01 El s 






Qi 01 El oil :'l^e^o^ ?iois 
?i^ s AI2H ¥ixiM 






y\^mO\, {^^^ Al« BHHOII 

?-iioiM ^^s 
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IS. 7] 



710 



720 



730 



790 

\ 
/ 



770 







OPSK 
















750 



791 



740 



HBIIgJ 



793 



81 



S811- 



S813- 



S815- 



S817- 



S819- 







SfiGIIOIEI ^^1,^ 1 






saaioiEis ?i^^§aaioiE)Sif 
AieisaaioiEis 






Qi 01 a Oil :7isSH 
?-iioia ^>i2i m^m 






^^^011 :7l^5^o^. 
AiHenHoii l:nga^fe ?iioia ^>ia 






^loiM s>i2i Ai2f?ixie 
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[S. 9al 




[S. 9b] 

Wavelet positions and 
corresponding bits 




XO X1 2-level PPM 

I I I 

0 Tp 2Tp t(ns) 



XOO 



XOl 



X11 



X10 



4- 1 eve I PPM 



Tp 



2Tp 



3Tp 4Tp 



t(ns) 
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IS. 9cl 




-3-2-10 1 2 3 

t(ns) 



is. 9dl 

Two time slots of 
2.5ns duration 66.4ns of guard time for multi-path immunity 



0 5 71.4 t(ns) 

Binary PPM M2} HBIIgJ 



[£ 10a] 
200 

240 



1 



250 



270 



I ^ 


PPPSK 
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[Sl lObl 
800 



840 




830 



^101^ 












820 


810 




? 




aH<= 










X-IICHV 



8^ 



870 





PPPSK 






1 ^ ^ 
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is. 11] 



CD 
O 

? 


CO 

} 


CO 
OO 
O 












HI 02 








1^ 
l>- 














ro 








rfi 













M 




CO 


— 1 






rfi 











CD 

-co 

CO 



0V: 



cn 
-co 



CO 



I CD 

I 
I 



i 


155-3 


/ 1 

ice o' 

155-2 


155-1 1 


r ' 
1 
1 
1. 
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121 



S911- 
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